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fizm^xmrnimztbtx . ms&ttwmvmmfr 
bm®m&Mm ztk&-th mmmmmn^^ mz 

&tx^z%mznm^zz tziimt'r&mmm&m 

[ m^m 2 ] m raM-r- * cs^v ^x . ffiimm& 
m^^^ummt Lxmtk-t&mzmmzwm&tt- 

mzX vm^^xm&r- 

mmy^)Vcr>m^- 9 izft LX . ^j^^lr-fl^nX 

ttzmmmmmzm^xx-T-yfyimzmL. m- 

mmmwmmt zimttz z t x o o * u 

wm i , 2 a & « 3 izim<om%fe&mfficom&x 
a. 



m^^commf- * t*t lx , -e/i^-x y-/^ «t 
if&mmmmzm^xx-y'-^&mzmi,, 

§g$ i «ofiii3 j:i^»2 0M£*tL?tittj&t& mm& 

*>WffifcJtttU -ix^^it^^mtzJ: 9*rd^-7 
niofc, fcJ:V/afe«tiTfaSPSEiS«OT*«t:Jt 

5<t>o •h^-nxfr i mizimcomi%m&iim<D&&jj 
m. 

h mm £fit jfc-r &^x commitz^ i 3»r t 

[000 1] 
[000 2 3 

^s^c j: *) n&.-r h <i fc tm « mmvff &nx v * 
[ o o o 3 3 * c 4t;«c R-ca. ©^^a^^st 
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DR (Exposure Data Recognizer) tft^h { WM&J*. 
[00 04] ZLTZCDEDRlzXV'ft^iTJzWm&ft 

wm^iiLisxi/m^^^fBtxmmumzmLtz^ 

m^z?mfBftttmmz*imftjimmt Lxm±-t^^ 

izftmL. mzmM^m^titz^m^58-672Ao^^mm 
izm^znx^h. 

[ooos] tfzzcvxoKftm&wmzft iztizft 

o Puffin X X/mU<r>m^it £ Mitt h iztb 

x^mtm&mmco£fc£m?>-n^xmi&T-ip zn. 
«r <nn btitzmi&r- 9&t> mmcWMm&n xif?i~ 

feteXxfy^^-Flzg^x, z\tihcr>mm^ 

xn^tih itf- ^ t mm%m&7- 9 iz&wmmt 
zwm-xmtfmmztix^h m&W2-io$i75-^ 

[0006] zcoxmzxtitf. ytmrnm^mzx %m 
y^i-^ v^^^^^-oxisi 
WiZ&frxf&feLm^tKKntnwmtzi-fv. mm* 

[0007] ?c£^^£^nr&x 
x. ±mmmz&m-tz>zt£&wtLtz. anm 

uter Aided Diagnosis of Medical Image ) bW£tl& 
tfffitfm&tlX^h. 

[0008] z\<D^nm£mwimmz$te. mmnmm 
iz&v&wmmzm tTnim&mm-& t> <nx-h 

-fKirhmuz&^XiZ. y^/u^mmu^ 
c RTm^m^mzx o??£S;K^ttWttis«£«i 
&tf%mzx*)mmm&L, temzm-tntLx^m 

9 s Cx)=g(-x) 
[ 0 0 1 5 ] xh 0 . stswrtrfiS^o *<o$ga® 

**Ti25S (2) T'^Si:^* 

G= {-tn, -m+1, •-. -1. 0, 1 , m} 
[00 17] Zcr>t£. *-y* vis— 
* ( 3 ) — ( 6 ) IztfcTX 0 ^flStfiSm^riRftfc* 



[0009] -e^TfmfiS^SH^ffirTIi, M&r- 

j ^HMBSM^^SteiS D-n Vol.J75-D-II No. 
3 1992^3^. r^gfifii^3g£ffl^fc : e/l' 

^^-n^-^-f/U^Ci^^/J^^m^ttaij PUIS D 
-II Vol.J75-D-II No. 7 P1170 — 11761992*F7J^# 

m) . 

[00 10] ££*C\ *-7*n^HSM£ovvc|ft*!H 

&#&-cft 0 . v^f-x^r-yuA tramps <^X? ) 
Bb^mw {i)^mm*cr)i><r><r)m£i l z^mxfo 

&Z£. < 2) ESt&Ay^^VKffiftfclWSft 

[0011] {^—yxu-J-nm&Sffi.) ^-7^0 
y-«i--jlRWt:J±N^7E2rat:i3tt4ft^»fc LTS^ 

m&tt%mm<7)tzMz2&K<nWkmmi&$:# 
[0012] wsmmz&m < x . y > ^«if 

(x. y) fc«S-r*W$tt.oSHfc*JQr<-. CC 
■C. iSJK^f (x, y)ti. M»MCRT^ 

[0013] fS#<?)7t^tc:, *<0»rB5fcffl£-r* 
l<JC7c<7>^f (x) $r#i.^>. ^e— 7*o>?«- Sl©:tc 
fflv^«ai«sttKiC ( 1 ) iz^rXolz. f^mz-o 

»xm&mmt 

[0014] 
[JK13 

CD 

[00 16] 
Ift2] 

C2) 

[00 18] 
[&3] 



(4) 



0 6448 



di I at ion; [f®G s ] (i)=raax{f (i-m). f (i). f (i+m)} (3) 

erosion : [feG s ] (i)-ra in{f (i-m), » f (i), -■, f(i+n)} (4) 

opening: f. = (f0g s )©g (5) 

closing: f' = (f©g')Og (6) 



[00 19] -t*t>*>* y^Xs-zsay (dilation) & 
0 (05 (A) #&0 „ — xn-y 3 > (erosion 

'hm.zm&h&mx'fth ms <b> &m . $tz, 

opening (ifcliclosing ) < ifclifi* 

-r=Sr*)^opening (*-7-y7) im 

lifi»fifflj3&»/S)ffliSfttRf (x) £5htfc**:U 

Ctt^tl. (05 (C) $&) . -^closing (7 
n-^'v^) ra&fi(!l#>&Sftftttf <x) £ 

gfcfr) ^Oi<^i:t:fflSn (BIS (D) #H3) . 
[0020] fcSffiSWg jWBCAC** LT*H£T'li:$r 
VUfrS*), jSi (3) fcrfcttft*'-* U-y 3 VTO$y 
37^- (Minkowski ) ifa, < 4 ) iCfctt&JlU- 

[002 1] ii-c. iaKwW^t><0S^sflrfflt44 

(x) nmi&m^mvsm&7$m^\s^>wi§&t,znL 

P=f-roax{(f0B l )©B i } 

i € CI, M) 

=f -max {f B ,) 

i € (I. •-. MS 

[0025] dCT'Bi (i = l, 2, 3, 4 ) ti06 
(ffiH«t«V^«EHT3Ea&r&®«fil5») 

*Uf3j— r-V^MSI (5* ( 7 > *>S2 JBcOflW) £ L 
Ti-e^^^ge-g.. Lfctfo T^-T-y titrate J; o 



fcttSxn-^gyjtM (05 (B) ) fc— StU mm 

^mmm-^cr>m^^z^hjzu~^s y®m*. -m 

x-y-yrmmu. mrnmmmm"<jMzi5tf&7n 
-ityyym 05 (d) > t-au ^j^m^-u 

ix^y^fc it b y/wm (05 (C) ) t-a 

[ 0 0 2 2 ] *nB. #3g-c?t Jg^fl-^ P ^jucowm 
[0023] ( 50cft«Wttaj^«i6ffl ) 5KftRW^) 

^ D-II Vol.J75-D-II No.7 P1170 —1176 1992^7 

CO&fflj MEDICAL IMAGING TECHNOLOGY Vol.12 No.l Jan 
uary 1994 ) . 

[0024] 

[&4] 



(7) 

ft) £JSCH«f £fcT\ *S*50Wfc«tf> 

[0026] =5r*5ltr^ Lfc J: a C SSi&J&ffifl^l/^ 

ftiT^n-S^^iaiaSrSafflL. ^ (7) izittZlK 
(8) Mffl^ft. 
[0027] 
[»5] 



(5) 
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P=f-rain{(feB,)eB;} 

= f -min{f e> .} 
i e (i. ■-. MS 

[0 0 2 8] U>>U £ftfcJ:oTfc5£&fU»»fcPW 
8tW=3M<«#ffi«£fflfflLT5* ( 7 ) <OPK:£-£*i 

u (i/2)x{fexB-fexB} 

do) (ciostoiifcj^-css, 

IF P(i, and M 8 , .<(i. j)*T2 

Then C 8 (i,j)=P else C s (i,j)=0 
[00 3 2] Tl. T2\$$mmz&#>bti&. 

[0033] fcfc'U 

WEftKWtMMTtt. ^ ( 7 ) cop tf^ElT l 

tfu & (10) <r>?£iT%cr>3ktt- (P ( i , j ) ST1 ) £ 

Cc = Cs© X i BO ^ 3B® X 2B 
[00 36] ZZX\ Ai hA 2 l*t*mifiteL*:^ 

ttcioT^^ix. A 3 =A; +A 2 -C£&. 
[00 37] :7*nx— ^yi^- 

^rom%.^~9) ^^co^rti. #--r-:^«8: 

[00 38] i:<I^*C, ±aor-f yx7-f;^-*jj: 

mx'b&cbzwfcthtzfrnmmT. ti. T2ti. 

■r-^ti, EB£L*:J;ok:, EDRKJ: 9H9DEJS& • 7 

[00 39] L^^TCl^fi^tzii. ft8ttMft£ 
^ilTV^ScltlS^S^y-fXt'lriflT^O. z\cr> 

xhwwm.' y^jL-\^(7mmz^x^m-hz\ 
[004 0] z^Xotrzm^y^x^mz^m^ 



(8) 



[0029] 
[&6] 

'(9) 

[003 1] 



(10) 

[0034] fl&fc. ^ (11) tc^-T. 

[0035] 
[&8] 

(11) 

[004 1 ] fCt, EDRfcAOWfcftfcSBD^iJ 

s«K»aai*3fe3&«*i3Ssn-cMS mim-175997 

[0042] 

iur. 011 (a) tzTK-fXoiz. meruit 

LfcSHcfcwc^ 011 (b) fc5c$-J;d 3 
-TS) £*swai* 012 (a) CCtf-TJ: 

m*m&¥-M.mz&i-fz>m^t ra— otsfc^fcco-c 

fc->T t . 012 < b ) fcij^-J: 3 tfi^ffih J: 0 

r, m&&&mmx'h&j)^frz&ft~rz>tz#><7)f®m< 
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C0043] «raii±iE3J« te*. i»itK®«*»*> 

[0044] 

[004 5] cT^-C. R^fB^fc&aSTifc^JJfr 
[ 0 0 4 6 ] *^^ 2 ^^^^^^ai 

[0047] z\c\x\ s«K»«ifflcottffifcLr«i. 

I ) ^^fi^ U^cOM^f-'-^H^tT. 
xy-;^J: £ S^it^S S: ffl i^T * - v ^«yi 

I I <9®&x - £ £ * - 7 * a is-mt (Z X 
effete, MlSf-^^ 5 7X^f-^^ s y 3 7X 

[0 048] *45±E1) fc^S, fflWtfEMWU^W 
^-y *xa>-y a ivf-izx h&JftfimS: h^ts to 



^mz&mrz x o izm%. l , *. rzuimit ttzy^ 

* - K £R Jt09"f bttii izjmit Ltz WM.mi^^ 

[0050] ddr. 2 <9£ftlB8$&ifi£2; 

fcfc(t*SHX!SK<Sffi) . K (US) to 

[005 1 3 CRtll t^UEDRtTOI) r ft 

*«IlCgfc^Jl7n-£[^7tC?jrr. 5fc&*. 

8M4£5fcft>'-h (OT. I P : Imaging Plate 

4. b^b^Ali, 08 testis 9, 
4. 

[00 52] i^a^^ t tit&cDmm<& ism t? 
h^enx-hh. z<^xoizLxm^^ntz^m^mm 

"Ct. fttZ-feCOTitfJ^ZJEffltZtlX^&tzfr. 

wmm s $>T-?& < s£&%i,z l . ^^7^/^cr 

[0053] ^9t^-r>-X^^f^^^fflV^r E 

[ o o 5 4 ] m i ^Rati i p ^Bsjft ? x misim t 

[00 55 1 «2«BR(iEDR«ffi. -r^*>*>, Wm 
^coAJlt t-CWMM t E D Rt: J; o 

titzmwtkftx'&bixhttfiTiSftm^tcommm 
[0056] m3gmx'immizftLtzWr3mtz$£& 

[0057] 3S4«BBIiCR^X-7 ! 'At:t5(t&a*^3S 
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&mzjm%M&m^&*ms l *5j:ixs/Nis 
2 £&#u s l ts£xss 2 *w&*-^-mz^*bWL 

coo58] tthi?mx&%x'mm\syi;c?>m^m 

(i) com%\± (A) 1)K fi»*T®CRU^^J£^W(i 
O^^-ti (B) -eix^ilEDRcO^^M^ 

co^fc ± im& u y i/'<7)Jz'Hzm t T ffi&i^k t . 

S = 4 Xl0 4 " sk 

Sk=log(X/20(mR))+3. 0 
[0062] ZZizfm$kfcML£$k~?mSk (i. Mo <g 
«<0@©E25kVp T-20mR ( =5. 16X10" 6 C/k g ) W 

ZtlfzR&X'hh. Sk C^d^S^fE 3.0cO^twi> 

tt & s Mti4or£> o . xmmmmnmz& <%hiz 

fcCTSk 3: 9. Zi\t,zmi,XSmZ'\^<% 

L = (1024/1)X {(logS.-logS 
[0065] OTitf, xaut^/Mf-WfcHtavh^ 
* h<0fl^£ LH- 1 t Lffi= 2 T^'J^ ttzmnwi^tzm 
-£\ L®=ifO^L^=2tcW: / ^TT> ; ^;Mi^t3 2 

[00 6 6] EDRtfzfcg-r&BftX&tt (SfflfcUB) 

•fsct^i5$rfcv^^$n&. mux. y^-r^ 
tx. mtLwmmttzxmmLxm. 

[00673 JSUi^E D Rtf&fet SRlD«MrC* 6 S 

figure**. 

[0 0 68] fc«r^T\ rcOEDRKfcVvcfiii&Oft^ 

^&&m**m&$&A( l z£t)-rxt,zftmznxt$*) m 

RtZ^XWffli-h. 

[0 0 69] ffir3fiUfc*a*«:ffa^TrA-Ci±, JtS6 

mmrtw&*ist*n'>x^t:w* ^wmmicnmn 
m&mmcom$rtmx'U. ^tm^nh^tuh^m 



£6. z\<r>&tf&$&>x? 'j-y/7^yUAi/^xAc7) 

[0059] miifrOtfcO. CRlcfclt&i^flfc&fN*^ 
IXSS i: 5 - K <7) 2 o ^ \* y * - ? T&5£ $ ti 

h. g&mzki, mmzTjk-rsm^'mmm^^m 
gL hmtfy^^-vz^'t&mx'h*) . -n^2^ 

[0 0 60] SfittiM^£f*^ST*oT. 

p<m>m%&*&tmsk zm^x. (12) . 

(13) T^^fLS, 
[006 1] 
[&9] 

(12) 

(13) 

[0063] — L<g(iSk MS I P<7)W$ft 

*tifrt&MHSQi teXXSQz t fcffiWFIK (14) 

[0064] 
[&10] 

)/CQi-Qt)} (14) 

(SI) t^f-^-jL-K (LiS) tf)2W<5> 

-tUTieo^^tifcraiays (sii) 
[0070] zey&mxmizmLxte, j&bhtvtzim 

[0071] lt. - ^^^s Lxfth titzmmy-' 

—?\,z^^Xm&<r>^—7*z3i;—7 4)i><?—mzXr> 

xm®^m&*m&^hu<Dmfchz\tihwm&.. 
[0072] ^%^m3^m»i^i^^as^ 

izX^x'&^ixfztm&JK&Xlf?^^*- Ftc^v^ 
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[0073] *m\<?>m3<?)mim&&m<onttjTmz 

[0074] ^i3±IE*»^fiOS#Ht»«ffl<Ottai*& 
[0075] *«HH«ORSK»fl^|(Ottas^r 
fcSSL. &&VMi^«qiS«S:SI»eo*&ST'CRT«E 

[0 0 7 6] a«f f -**>3flaidteJ5tTIM£ 
[0077] 

-?^^t,z&txmmz$mztLX^&t:tf>. m*§- 
ztitcxr*. »»BH»<otftasttiefr^±u. Aim 

*. 

[0078] 

as^ffi wa«tfl9«r njfiojOTto v vt mm £ ffl v mm 
[0079] ai«»¥flcr*6aji<oi®«Pi 

Xfgmi&P&7FrfHfchh. 3**102(4* 0KOI-I 
«UC»ofcXt&@«P^a0M (Ts^/USflfc-r-*) 

<o®&p r Jsw<offi«(i. xmmmAMttz\mx& 

[0 0 80] sfcjfc. *SSffl^JBKCfclt&®«^-* (jg 



«, B«P^K<o»*t>^l5tf»v?5^;i« 
[ 0 0 8 1 ] S 1 <0 I - I 

[0082] £<?!>H«T-*fc**LT, J&L@mP 4 J: 

l»P 4 liBS**Sn. 5JK-rtBfe©P 3 
6. 

[0083] l*»u ztiizx^xh^mmmPs t 

^JfflLTC<7)y>fX^cO-gBP5 ' 
[0084] MgradC7)ffi^^V^t'^^ 

0p 3 OTffeteay^vHO-e. ^jk^^b^cs 

(10) t,z£*)WLit>hz\ttfX'ZZ>. 
[0085] Tl. T2U, ^fiEftM^Pa 

(y-fx^p 5 - so k^jsu-r^^y>^ 

Mre****, #K-^<Offi*«*OT«i=fir<. TOT 
1. T2tt**iWMr-^3E^<^&3fc:JEU- 

-CKSMfi*. -«r*>^. EI2fcJ:tfffi3£Lrt:Hll 
( a ) . ( b ) (cjjrT J: 3 ®{£^-?0^tfi#Jt 

feHl2 { a ) t ( b ) frZ^X 0 tzfi^h <t 0 t>/h3 

[0086] zzx-*mttz&^xii. mmwjzzzz 

[0087] 4me<0rt < 15) HZ X 0 , v;U^it^ 
mz3&<9u-*Jv79m*V&3 (a) J:d^r 

@^T-^f izMLxffitztizx*). 



(8) 
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[0073] *m$v>w>3<nm&m$m&n&\ti-%mz 

[0074] tMttmicDmnmmmfttowittjjm 
m^ttznnm^mmmmmmmz^xmm-rh 

[0075] *m±<nmnmBWMv>nstt 
mzx^x&&zixfz^m%&m&iz^xn±mmz 

[0076] %fz. m&t-? cD^m iz&txmmz 

cv£itmz^<m&commcom&$:, &mcott&t% 

mmzmLxmmztcomm&z&tb. zcr>mmrf± 
* wit*mm&?>mmz'\^%mizi&%.-t& z t izx 

[0077] 

^htzwmmiM^ mm 

f^i^fS A^mT'^ & < & h Z b £ BfrihlT h Z\ b ti*X* & 
£. 

[0078] 

[0079Jilii^t^?U«Pi £-§rtf 
X»B«P*^BTr*i. **:[32ti. ISlcoi - I 

mz%i^fzxtmmpcD&&m. {?&f/immT-?) 
(ott^m-hwx'hh. xis®^pod*>?LB 

s&p 2 T'$>o. mi>mmcom^&ttX'$>&. 

[00 80] itti. ^fc&mizmi&Wi&'r-i? <ig 



mm) *i. @«P««ftO*i*i^(3inSvv7*s;*/i,H 

Tm'^Bum&Ps &xvmfe<r>ijfoizmv : ti&L f g<?> 
m&p< #6q£U z ht,zMm±mz&xm<7)&=H£s 

[0082] Zcom&T-flztfLX. jflL^^P 4 X 

m*p 4 tef&^sn. ^mmmp 3 *fi-w«as**i 

[0083] L*>U ^m:iott,5Mi^P 3 t 

p 5 - mittmmmp* bb^^m^tih^x. m 

mmi,Xc\cr>S4X&$-cr>~&Ps ' ^^zw^t 
[0 084] Z\Z.X\ Mgrad<0^*#U5£'5E£fm 

&p* co*imm<±%wx\ 5^bffiaa«cs ^b»t 

[0 085] SnB, Tl, T2I4. =BE£fU£#P 3 

mmx&ztf. ®iz-~fecomzm&<?)X'ii%< . mm 

1, T2i4-efxm®^T-^^^Lfi^7<^$tf5t 
( a ) . ( b ) (C^-T J; d (C. @^r-^0^<fcg^it 

im&Ps <om*mi±. *-7*nz/-mmzm~3<>& 
^tt&fi-^iatini-ois^^-rii^-cftor^. Wat 

^^12 ( a ) , ( b ) (tZTFcfJ: o izm^-mh «fc 0 
X'hh. ZcoXolz. M&T-f^ttMW^Zlzm 

txm&m&mM<om*m<o*z zwssbt&niztti, 
x. m&mmm&X'fo&^frzm&^&tzfrcommtf 

[0 086] f^t«^:i3^TU, ^©C07^^$^ 

««T-^<^gftfttje tx&T<r>£ o (rz L-cts^-r 

[0087] ^fTIB^ (15) izX 0 , vJU+ffiim 

mzm^Kfn-isymmzms (a) ^-rj:d=Sr 
mm?-? fizttLxmtztizxL t-7tnx- 



(9) 
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[0088] 

f =max{(f®Bi)0Bi} 
C0089) z^mz£r)ftt>i\h±-y*ui;-m 
m- um3 (b) izTT^m^mcottivi £ £o t & 

(c) c^id^-^^oy-m^f " * 

D= I a-b I + I c- 

[00 9 1 ] <X^X\ TIE^ (17) (,z£t)J-#>fe&>t> 
«=D/2 
fBUi f (a>4) then 

ia«05$ (is) izxv&tt&znz**). mmri - , 

T 1 ' =Tl-a 
T2' =T2-a 
ZWXolzLXmmTl' . T2' fc&j&riCfcfclJ: 

&• 

[0 0 94] ifc, .kifcbfcs* (15) tzXQftbtitt 

LT, t-^^n^'-m^ ( f ' + <*) COt- 
7*n^HI# ( f ' + or) fc£-3lvC±3£Lfcai 
(7) ifcti (8) SrfflV^«va*il!r*-J:^fc:UTtiJ: 

[0095] *4J±SSBt«Slffi«. #Stttt#««fc8tas 



til] 



(15) 



$>&4OC0®^a, b. c. dtCOV^T. Tle^ (1 
6) K:J:9#aiS«Pt:*5tt&»4MtDS:S:ffi1--6i4: 

[0090] 

d| (16) 

[0092] 



a = 4 
T2' 

[0093] 



(17) 



(18) 



WIS vv&«5r & ;frfefc:-3*f *T t>SM-f * £ fc #T'£ 6 . 
[ o o 9 6 ] «r*5, ±5fiLfcfWflS3feffiiiii»MiSiSt: 

[0097] BBffi«:EDR«Ul{=J:0^ft^n3t 
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